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Overview

m Evaluate FRM performance

— Compare FRM PM,, . mass to the sum of aerosol chemical
components

m Mass balance discrepancy

— Positive: FRM > 2 chemical components
— Negative: FRM < 3 chemical components

m Mass discrepancy ratio

[FRM] >1, FRM overestimates actual mass
Sum ofomponensl - 9 EFRM underestimates actual mass
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Hypothesesto Explain Mass
Discrepancy

m Water: Positive mass discrepancy (FRM>
components)

m Organic Volatilization: Negative mass
discrepancy (FRM< sum of components)
m Other factors
— OC multiplication factor
— Volatilization of nitrate




M easur ements of aer osol
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Estimating aer osol water at 35% RH

VolumeWet
m Measured W eDry

— Extrapolate measured volume ratio to volume
ratio at 35% RH

— Convert to mass basis at 35% RH to estimate
amount of water present

m Predictions

— Aerosol composition and thermodynamic
model
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FRM v. TEOM Comparison
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Aerosol Water

Measured water and mass discrepancy (TEOM)

Mass discrepancy
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Hourly Mass Balance with
Water
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ted Aerosol Water

ima

Est

Content (Filters, 24 hour basis)

Aerosol water (ug/m®)

Mass discrepancy (ug/m3)

| 2orelL
 zos6elL
A
 2osselL
2ozl
A axd)]
 20I6TIL
- 20/LTIL
| 20/STIL
| 2O/ETIL
 20/TT/L

_ ¢0/6/L
c0/L/L
c0/S/L
c0/E/L
cO/T/L

, , , , , , , , , , ,
© 0 O < N O 0 O < N O
AN — — — — —

(eyw/bn) ssen

Date



Effect of Water on FRM
M easur ement
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Modeled v. Measured Water

Measured and modeled water (35% RH)
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Atmospheric Acidity and Mass
Balance
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Negative Artifact:
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Observed Negative Artifact
(Teflon Filter)
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M ass Balance Closure?

FRM v. Sum of Components
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M ass Balance Closure?

FRM v. Sum of Components
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M ass Balance Closure?

FRM v. Sum of Components - July
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M ass Balance Closure—July

Before Correction
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M ass Balance Composition -
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Conclusions

m FRM appears to measure significant water in
Pittsburgh
m Organic negative artifact significantly impacts
FRM
m Policy implications
— FRM could control to species that do not address
PM, - concerns

— Mass balance discrepancy may not manifest
uniformly across the country



FutureWork

m Continue guantification of mass balance
closure

m Review datafor seasonal effects

m Address policy implications of observed
FRM performance
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